MNMHOBPHAYKU POCCUN
®EAEPAINBHOE MOCYOAPCTBEHHOE BIO[XETHOE OBPA3OBATEINBHOE YYPEXKOEHVE
BbICLLIEI' O OGPA3OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «Bl'Y»)

YTBEPXOAKO

3aBeqyowmin kacpegpon
AOepHON OU3NKK

_%_/Kaumemkmﬁ C.r./

30.06.2021r.

PABEOYASA NPOMPAMMA YYEEHOWU OAUCUUNIIUHDI
b1.B.[1B.01.01 ApepHas aneKkTpoHuKa

1. Koa n HaumeHoBaHMe HanpaBneHusi NoAroToBKK/cneynanbHOCTH:
14.04.02 ApepHble dm3nKa N TEXHONOMNK

2. Mpodnnb nogroToBku/cneymnanmnsauua:

®u3nka aTOMHOro agpa 1 YyacTul

3. KBanudumkauma BbINnyCKHMUKA: Marnctp

4. ®dopma oO6y4eHuUs: oYHas

5. Kachenpa, oTBeuyarowas 3a peanmsaumo AUCLUNIUHBI:

Kadheapa saepHon pUsnkm

6. CoctaBuTeNnn nporpaMmmbi:

K.cp.-M.H. MaBpunos N'eHHaagun EBreHbeBMY, accucteHT CabypoB AHaTonuin Hukonaesuy

7. PekoMeHOoOBaHa:

HayyHO — MeTOaNYeCKMM coBeTOM dhmsnydeckoro akynbteTa, npoTokost Ne6 ot 24.06.2021

PN npogneHa Ha 2022-2023 y4ebHbii rog, HMC dumsnueckoro dakynbteta ot 14.06.2022,
npoTokos Ne6.

Pabouas nporpamma npoaneHa Hay4YHO-MeTogMYEeCKMM COBETOM PU3NYECKOro dpakynbTeTa oT
25.05.2023, npoTokon Ne5.

8. YuebGHbIn rop: 2021/2022 CemecTp(bl): 2



9.llenu n 3agaum y4e6HOM ANCLUMUNIIUHDI

Llensimu oceoeHusi y4ebHoU OucyuniuHbl A68115K0MCs:

- faTb CTygeHTaM npeacTaBreHne 0 COBPEMEHHOM 3NEKTPOHHOM Base NoCTPoeHNs
nccrnegoBaTesibCKUX U N3MEPUTESIbHBIX CUCTEM, MPUMEHSIOLLMXCA (PU3MKaMN -
aKcnepumeHTaTopamu, paboTatowmmmn B obnactn agepHon pusnkn n n3nkm
3rieMeHTapHbIX YacTuy,
3adayu y4ebHoU OuCyUMNUHbI:
- OCBO€EHMWe cTyaeHTaMu Hanbornee obLnX MEeTOAOB MOCTPOEHUS BCTPOEHHbIX
ynpaBnsaoLwmx cuctemMm Ha 6ase MUKPOKOHTPOMEPOB U UX NPUMEHEHWE NS
nccrnegoBaHnsa nanyvyeHun pagmoakTUBHbIX MCTOYHUKOB Y YaCTUL, BbICOKOW SHEPTUM.

- BblpaboTaTb hn3ndecKknin nogxon K npoLeccam B 3feKTPOHHbBIX KOMMNOHEHTaX, Lensax u
YyCTpOMCTBaX, MOHMMaHWEe NPUHLUMNNANbHbIX BO3MOXHOCTEN U OrpaHNYeHNi
3NIEKTPOHHbIX YCTPOWUCTB.

10. MecTo y4yeb6HOM AMcuUNUHbI B cTpyKType OOI:
AuncumnnuHa oTHocKTCS K BapmatueHon YacTtu unkna 61.B.B (OucumnnuHbl no Beibopy).

11. MnaHupyeMble pe3ynbTaTbl 0Oy4YeHUA MO AucuUnMHe/MOAyno (3HaHUA, YMeHus,
HaBbIKU), COOTHECEHHbIe C NMAaHUupyeMbIMU pe3yfibTaTaMU OCBOEHUsi o6pa3oBaTeribHOM
nporpamMmmbl (KOMNeTeHLMSIMA) U UHAUKATOPAMU UX AOCTUXKEHUS:

Koga HassaHwne Koa(bl) WuamkaTtop(bl) lMnaHupyemble pesynbTaTbl 0byveHus
KoMneTeHuunn
3HaTb: NpouUeCChbl B ANTEKTPOHHbIX KOMMOHEHTAaX,
Liensax v ycTpoicTeax, NoHUMaHue

3HaeT Npouecchl B | npuHUMNManbHLIX BO3MOXHOCTEN U OFpaHNYEHMiA

SIMEKTPOHHbIX 3MEKTPOHHbIX YCTPONCTB, METOAbI MCCNEf0BaHUA

KOMMOHEHTaX, Lenax | y yamepeHuid, npuMeHsiioLLecs: pusmkamu-

n ycTpoucTsax, aKkcnepumMeHTaTopamu, pabortatrowumm B

noH1maet obnactv sgepHon pusnkv 1 rankm

npvHUmMnUanbHbie anemMeHTapHbIX YacTuL;

BO3MOXHOCTU U

OrpaHu4eHns YMETb: BblOMpaTb METOL U3MEPEHNI U
CnocobeH SNEKTPOHHbIX 06paboTKK aKCNepUMEHTaNbHbLIX Pe3ynbTaToB
OCYLLECTBMATb MK-5.6 | YCTPOUCTB, METOLOB | npy nnaHMpoBaHWW AKCIEpUMEHTa Ans
KOHTpPOnb, vc-cnefosaxnn n npoBeAeHNs UCCrefoBaHNn N3NyYeHui
opraHu3aumio 1 nsmepennu, pasnnYHbIX pagnoaKTUBHBLIX MCTOYHUKOB U
nnaHvpoBaHue NMPUMEHAIOLLINXCA YacTWL, BbICOKOW SHEPrn
BesonacHoii dbrsnkamu-
aKcnyaTaumum SKCnepuMeHTaTopa | pnageTb (UMETb HaBbIK(M)): NMPAKTUYECKUMU
Tenno- u Mn, pa60Tarou_wu\4M B | HaBblkaMy NpUMEHATb Ha NpakTuke obLine

MK-5 | sanekTpoo6opynos obnacTu sinepHoil MeTozabl N3MepeHUit 1 06paGoTK

aHus, Pr3NKN U DU3NKU 3KCMEepPUMEHTarbHbIX pe3ynbTaTos,
Tpy6onpoBoaos., ANEMEeHTapHbIX Mcrorb3yemMbiX Npy NpoBeAeHWe UCCIEA0BaHMIA
naporeHepaTopoB Hactuy. N3ITyYeHW paanoaKkTUBHbIX MCTOYHUKOB U
AQ3C, a Takke YacTUL, BbICOKOW SHEPrun.
OCHOBHBbIX 3HaTb: COBPEMEHHYIO 3NEeKTPOHHYIo 6a3sy
¢oHaoB NOCTPOEHUSA UCCrenoBaTenbCKUX 1
peaKkTopHOro Brnaneet N3MepUTESIbHbIX CUCTEM, MPUMEHSIIOLLIXCA
otaenenus ASC. NpaKTUYECKUMN dum3nkamm - aKCnepumeHTatopamy,

HaBblkamu BbiGopa | PaboTatolummi B 06nacT sgepHoi husnki n

cxeMoTexHnyeckyx | PVI3VKu aneMeHTapHbIX YacTuu,.

MK-5.8 | pelleHunit n pacyeTa

napameTpoB U
pPeXnMoB paboThbl
3MEeMEHTOB CXeMbl
ONS pelleHus
KOHKPETHbIX 3agay.

yMeTb: MCMornb30BaTb 00L1e MeTOAbI
NMOCTPOEHNSA CUCTEM U3MEPEHWNI 1 06paboTKK
3KCMEepUMEHTaSIbHbIX Pe3ynbTaToB U NPUMEHSATb
WX ONs MccrieqoBaHust UsnyyveHuii
pagvoaKTUBHBIX MCTOYHMKOB M YacTULL BbICOKOM
3Hepruu.




BrnageTb (MMeTb HaBbIKW): MPaKTUYECKUMU
HaBblKaMU BbI6Opa CXEMOTEXHUYECKUX pPeLleHUiA
1 pacyeTa napameTpoB U PeXnMoB paboThl
3MNEeMEHTOB CXeMbl AN pelleHUst KOHKPETHbIX
3agay

12. O6beM gucuUnNnHbI B 3a4eTHbIX eauHuuax/vyac.— 4/144.
Popma NpomMeXXyTo4yHOM aTTecTaumm - aK3ameH

13. TpyAoeMKOCTb Mo BMAam yyebHomn paboTbl

TpyaoeMKkoCTb
Bug y4ebHom paboThbl Bcero Mo cemecTpam
2 cemecTp
AyanTopHble 3aHATUSA 56
nekumm 18 18
B TOM yucne: npakTu4eckme 38 38
nabopartopHble
CamocTosaTenbHasa pabota 52 52
B TOM umcne: KypcoBas pabota (MpoekT)
KoHTponb 36 36
dopma npoMeXyTO4HOM aTTecTauum Ok3ameH Ok3ameH
Wroro: 144 144

13.1. CopepxaHue AUCLUNIINHBI

n/n

HanmeHoBaHue pasgena
OVCLMMITUHBI

CopepxaHue pasgena gucUunmunHb

Peanunszauyusa
pasgena
OVCLMMNIIUHBI C
MOMOLLIbIO
OHNamH-Kypca,
QYMK *

1. Nekuun

11

LLlymbl amnnutygHoro
CNEKTPOMETPUYHECKOrO
TpakTa n 6opbba ¢ HUMMW.

Ovcnponopunsi Npy NOTEPSX SHEPTMM YacTULaMu1 B
petekTopax. LLlymoBble hakTopbl B yCTpoOncTBax
petektnpoBaHust Ha npumepe MNMMNA. Yeunutens —
AKTMBHbIA YETLIPEXMONKOCHUK U €ro LYMOBbIE
cocTtasnawwme. LLlyMoBble xapakTepuUcTukm TpakTta
permctpaumm nsnyyenus. LLymol B Havane
N3MepUTENbHOro TpakTa.

1.2

HenvHenHble meToabl
BblAeneHnst u otbopa
OETEKTOPHbIX CUrHaroB.

O6Lme NoONoXeHMa N HEKOTopble 3amedaHuns. Buabl
CUrHanoB u cchepa Ux npuMmeHeHnsa. HennHenHbIN
MeTo4 — YHUMLMPOBAHHbIN BapuaHT BblgeneHuns
WH(opMaLnn C 4EeTEKTOPHbLIX YCTPOMUCTB.
OuckpuMmnHaumss — ocHoBa HeNTMHENHOro Metoga u
ee Bugbl. OrpaHnyeHne — 6asoBasi HeNMHenHasi
onepauus NonyyeHust CUrHarnoB. TexHuKa
OrpaHUYEeHns CUrHanoB U ee OCHOBHbIE
pasHoBuaHocTn. Cenekunss — doopma HermiMHENHOM
00paboTku 1 BbioeneHns curHanos. Peanunsauus
HenuUHenHbIX MeTOA0B B CTPYKTYpax 3NeKTPOHHON
TEXHUKMN.

1.3

HenvHenHbie meToabl U
3MNEKTPOHHbIE CpeacTBa uUx
peanusauum npu
amMnIIMTygHOM aHanuse

TpeboBaHUsA K AUCKPUMUHALMM NPpY aMISINTYOHOM
aHanuse. WMHTerpanbHbI ANCKPUMUHATOP —
CTPYKTypa 1 cdpepa NpUMEHEHUS.
OuddepeHumnanbHbIn AUCKPUMUHATOP — CTPYKTYpa,
ee cocTaB U 0COBEHHOCTU. DNEKTPOHHbIE CpeacTBa
OUCKPUMMHALIMMW U BapyaHTbl X UCMIOJTHEHWS.




TpeboBaHUs K AUCKPUMUHAL MM NPY BPEMEHHOM
aHanuse. beICTpbI AUCKPUMUHATOP MO (PPOHTY
BXOAHOro curHana. dopmupoBaTerib BpeMeHHOM
OTMETKM MO NepeceyeHnto Hyns. beicTpbin
OUCKPMMMHATOP MO MOCTOAHHOW YacTu cUrHana.
MoBbIWEHE BO3MOXHOCTEN BLICTPBIX
OVCKPMMNHATOPOB U pacluupeHune cdepbl Ux
NPUMEHEHMs.

1.4

MeToabl coBnageHun n
aHTUcoBMNageHnn, n
ANEKTPOHHbIE CpeacTBa uUx
obecneyeHus.

Cdhepa npumeHeHns MeToa0B COBNageHUn 1
aHTucoBnageHuin. OCHOBHbIE NONOXEHUsT METOLOB
COBMageHui n aHTucoenageHuin. CTpyktypa 6a3oBbix
CpeAcTB peanusaunm metofa cosnageHun. Cxemol
aHTUCOBMAAEHWI, UX OpraHn3aLms u TUNoBbIe
CTpYkTYpbl. OCHOBHbIE NapamMeTpbl CXeM
coBnageHnn n aHTUCOBNagEeHWN.
OKcrnepMMeHTanbHble UccrnenoBaHms Ha
COBPEMEHHOM 3Tane U TEHOAEHUMS pa3BUTUS CPeacTB
oT60pa cobbITUIA.

15

MeToabl n TexHuka
N3MepeHNss MUHTEHCMBHOCTY
N3nyyeHuns.

3agayun usmepeHus cpefHen 4acToTbl NOCTYNNeHns
cobbiTun. IamepeHue cpegHen 4acToTbl
nocTynneHns cobbiTU aHanoroBblM METOAOM.
LincbpoBkie nameputenu ckopocTun cyeTa cobbITUN.
CyeTHbI MeTog — 6Gasa Ansa sKcnepuMeHTanbHbIX
nccnenoBaHui. TexHuka ero peanusaumun. 3agayum u
porb MOHUTOPHOrO kaHana. >Knsoe n mepTeoe
BpeMs Npu perncrpaumm cobbiTun.
YHumumpoBaHHble METOAUKN pernctpaumm cHeTHOM
WMHopMaLnK.

1.6

AMNNUTYAHbBIA aHanus;
OCHOBHble NapaMeTpbl 1
0a30Bbl€ SNEKTPOHHbIE
cpencTea.

HasHaueHue n ponb amnnnTygHOro aHanusa.
TrNoBOWM N3MEPUTENBHbIN TPAKT A4S aMMANTYLHOro
aHanmsa. OCHOBHblE XapaKTepUCTMKM aMnUTYaHOrOo
CNEKTPOMETPUYECKOro TpakTa. AHanoro-undposoe
npeobpasoBaHue TUNa «amnnMTyga — BpeMs —
koa» (A-T-C). MNMpeobpasoBaHue amnnnUTyabl
curHana B anutensHocTb (A-T). MpeobpasoBaHue
ONUTENbHOCTU MHTepBana B uudgposon kog (M-C).
AHanoro-undgpoBoe npeobpazoBaHne MeTOLOM
nopaspsgHoro B3BeLnBaHns. HenocpeacreeHHoe
aHanoro-umMdgpoBoe npeobpasoBaHue B popme
NpPsIMOro KOAMPOBaHUS. AHanNoroBble NPoLeccopbl —
COCTaBHag YacTb NPELU3NOHHbBIX U3MEPEHUN

1.7

basoBble HanpaBneHus Bo
BPEMEHHOM aHanuse u ero
3NEKTPOHHbIE CpeacTBa.

TunoBow BapMaHT N3MepUTENbHOro TpakTa asis
BpeMeHHOro aHanunsa. OCHOBHble MeTOAbI
N3MepeHns ONUTENbHOCTU NHTEPBANOB BPEMEHM.
MeTogunyeckne acnekTbl BpEMEHHOIO aHanuaa
MMWKPOCEKYHOHOIrO AnanasoHa. JOreKTPOHHbIEe
cpencTBa M3MepeHnsi MHTepBaroB BpeEMEHU
MUKpPOCEKYHOHOro ananasoHa. HaHoCceKkyHOHbIN
BPEMEHHOWN aHanun3 n ero afieKTPOHHbIE CPeACTBa.
KocBeHHblE MeTOABI UIBMEPEHUS NHTEPBANoB
BPEMEHM B HAHOCEKYHAHOW obnactu. Nameputenu
WHTEpPBAIoB Tuna «Bpems — amnnutyga» (t-A) n nx
pasHoBugHocTu. iamepuTtenu Tuna «Bpems —
amnnuTtyga — Bpemsi — kog» (t-A-T-C) n nx
BapuaHTbl. LindpoBkie nameputenu nHTepsanos
HOHWYCHOrO Tuna. VIHTepnonsaunoHHbIE N3MEPUTENN
HaHOCEKYHOHbIX MHTEPBANoB BPEMEHM

1.8

Pa3Butre 6a3oBbix
HanpaBneHumn
CMEKTPOMETPUUN AOEPHbIX
N3NyYeHUN.

OcHoBHble MoaUdUKaLMN aMNUTyOHOro
MynbTUdAaKTOpHOro aHanuaa. Ceoeobpa3sve dhopm
BPEMEHHOro MyrbTU(aKTOPHOro aHanusa.
MHorogeTeKkTopHble U3MepeHnst — oaHa us opm
aMMMTYAHOTO UM BPEMEHHOIO MyJbTU(AKTOPHOro
aHanusa. Oco6eHHOCT MHOro4eTEKTOPHOrO
BPEMEHHOro aHanu3a HaHOCEKYHAHOro AuanasoHa.




MynbTucKannepHbln aHanu3 B M3aMepeHun
WHTEHCUBHOCTU N3Ny4YyeHUn. ameputenbHbIA TPakT ¢
oL POBLLNKOM CUFHANOB AeTEKTOPHbIX YCTPOUCTB.

Oon roBpeMeHHble U
npeun3noHHble NSMepeHua,

,D,OJ'IFOBpeMeHHbIe N3MEPEHNA U CcTabunbHOCTL
napamMeTpoB CNEKTPOMETPUNYECKOIo TpakTa.
npeLl,I/I3I/IOHHaF| CneKkTpomMeTpua n HekoTopble
acCnekKkTbl ee peannsauunn. Crabununsauus TpakTa
I/I3MepeHI/Il7I nonynpoBoaHMKOBOro CnekTrpoMeTpa

1.9 3Heprun. CUNMHTUMNSALUNOHHLIA CMEKTPOMETP SHEPTUA -
MeTOoAbl U TEXHUKA KX
1 0COBEHHOCTM cTabunu3aunm ero Tpakra.
obecneyeHus.
Crabunusaums napameTpoB BPEMEHHOIO
CMEKTPOMETpPAa BbICOKOIo paspeLleHust.
Crabunusaums Tpakta nyTemM CpaBHEHUsI ero
3aEepPXKN C 9TaNIOHOM.
2. NpakTnyeckme 3aHATUA
OKBMBaNeHTHadA cxema getekropa. Beibop
HeTekTop anemeHTapHbIX Harpy3o4Horo peanctopa. CornacosaHune getekropa
2.1 YacTuL, KaK MCTOYHMK %BXO,D,HI:IMI/I napameTpamMmu ycmlgwgenﬂ. -
nTMMarnbHoe cornacoBaHue. PaboTta getekTtopa Ha
FNEKTPUYECKOro curHana. 4
eneKkTpnuteckoro curkana BbICOKOYACTOTHbIN Kabenb.
Knaccudpmkaumsa ycunurtenen B 3aBMCUMOCTU OT
59 Ycunutenu B geTekTopax 3aa4yu, pelaeMon 4eTekTopoM. TOKOBLIe i
' 3NeMeHTapHbIX YacTuL. YCUNUTENW, yCUnuTenu HanpsXkeHus,
3aps404YBCTBUTENBHbLIE YCUNUTENMN.
AHanorosas obpaboTka hopmbl curHana.
23 dopmupoBaHme curHana ¢ | YkopadmBaHue curHana. NpuBegeHune curHana c i
' hetekTopa. OeTeKkTopa K CTaHOapTHOM nornyeckon gopme.
dopmmpoBaTenu, AUCKPMMUHATOPSI
o Knaccuyeckne cxembl coBnageHum u
MeTop coBnageHun n 2
2.4 o aHTucoBnageHnin. Cnocobbl NOBbILLEHNS BPEMEHHOIO -
aHTMCOBMNaAEHUN. .
paspeLleHns CXem COBNageHUN.
o5 BDEMEHHBIE N3MEDEHNS Cnocobbl M3MEPEHNS KOPOTKMX BPEMEHHbIX i
' P P ' nHTepBanos. MeTog Bpems-amnnntyga-undpa
Cnocobbl M3amMepeHus amnanTyabl UMMNybCHbIX
AMNNUTYaHbIE
2.6 curHanoB. OgHOKaHanbHble aMnANTygHbIe -
pacnpegeneHus.
aHanuaarTopbl.
Cnocobbl npeobpasoBaHusa aMnAnTyabl UMMYJIbCHOTO
MpeobpasoBaHue _ N
2.7 curHana B umdpoBOW ABOUYHbIN KOA. -

amnnuTyga-Kop.

lMpeobpasoBarenu napannenpHoro Tuna.

13.2. Tembl (pasgenbl) AUCUMNNUHBI U BUAbI 3aHATUN

Ne
n/
n

Bugbl 3aHATMI (KONTMYECTBO YacoB)

HanmeHoBaHne TemMsbl
(pasgena) oucumMnivHbI

Jlekuumn

MpakTnyeckue | JlabopatopHblie

paboTta

CamocTosATenbHas

KoHTp
ornb

Bcero

LLlymbl amnnutygHoro
CNEKTPOMETPUYECKOrO
TpakTa n 6opbba c
HUMM.

16

HenwnHenHble meToabl

BblaeneHnst u otbopa 2

OETEKTOPHbLIX CUrHasnoB.

16

HenwnHenHble meToabl 1

ArEKTPOHHbIE CpeacTBa 2

nx peannsauun.

16

MeToabl coBnageHun n
aHTUCOBMaOEeHUN, n
3NEKTPOHHbIE cpeacTaa
nx obecneyeHus.

16

MeToabl 1 TEXHMKa
N3MepeHud
MHTEHCUBHOCTU
N3INy4YeHud.

16

AMNNUTYAHBIA aHanus: 2

16




OCHOBHbIE NapameTpbl 1
6a3oBble 3MEKTPOHHbIE
cpeacTsa.

Ba3oBble HanpaBneHus
BO BpEMEHHOM aHarnuse
W €ro aneKTPOHHble
cpeacTea.

Pas3BuTtne 6a3oBbIx
HanpaeneHun
CMeKTpoMeTpum
SAOEPHBIX U3NYYEHUN.

JonroBpeMeHHble 1
NPeLn3noHHbIE

9 | nsmepeHus, Metofbl 1 2 4 6 4 16
TEeXHMKa nx
obecneyeHus.

WNtoro: 18 38 52 36 144

14. MeToau4eckne ykasaHus Ans 00y4aloLWmxXcsa N0 OCBOEHUIO AUCLUNIUHbI

NanoxeHne maTtepuana npenogaBaTeneM HeobxoaMmo BecTu B ¢opme, OOCTynHOM Ans
noHUMaHus. [Ons ynydleHUss YCBOEeHUst y4ebHOro matepuana HeobXoaAMMO MNPUMEHSITb
TPaAULMOHHbIE M COBPEMEHHbIE TexHU4Yeckne cpeacTsa obyyeHus. [ns camocTOoATENbHOro
n3y4yeHus BbIOMpalOTCA pasgenbl  OUCUMUMNUHBI, YCBOEHME KOTOPbIX Heobxoaumo Aans
BbINONHEHMSA NPaKTUYECKNX 3aHATUN.

CTygeHTaM Ha neKkuusix HeobXoaMMO BecTM MoAPOOHbIA KOHCMEKT U cTapaTbCs MOHATb
maTepuan OUCUMNINHBI, He CTECHSATLCS 3a4aBaTh NpenogaBaTento BONpockl Ans yriny6rneHHoro
MOHUMAHUSA KOHKPETHbIX Mpobnem. [Ans nomnHoro MOHWMMaHus maTtepuana crnefayeT aKTUBHO
MCNOMb30BaTb KOHCYIbTaLMN 1 NpaKkTUYeckne 3aHATUSA. Henb3s ocTaBnsATb HESICHbIE BOMNPOCHI,
crnenyeT nydlle roTOBUTBbCA K MPAKTUYECKUM 3aHATMAM. NS CaMOCTOSATENIbHOIO W3y4YeHus
pas3fenoB AMCUMNIVHBI, PeKOMEHOOBaHHbIX npenoaaBaTenemM, HEOOX0AUMO UMETb Y4eGHUKK
N3 CrcKa OCHOBHOW UMW AOMOMHUTENBHOW NUTepaTypbl.

15. lMepe4yeHb OCHOBHOM W [AONONHUTENLHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,

Heo6XoaUMbIX AN OCBOEHUA AUCLMUNIINHbBI (Criucok numepamypbl 0pOPMISIEMCS 8 COOMeemcmeauu
¢ mpebosaHusimu NOCT u ucrionb3yemcsi obuwiasi ckeosHasi Hymepauusi 07151 cex U008 UCMOYHUKOS)
a) OCHOBHas nutepartypa:

Ne n/n MCcTOYHUK
Crapocenbckuii B. . dr3aunka nonynpoBOgHUKOBbBIX MPMOOPOB MUKPOINEKTPOHUKM : y4ebHoe
1 nocobue ans cTyd. By3oB, 06y4y. no Hanpaenenuto nogrot. 210100 "OneKkTpoHuka n

MukpoanekTpoHuka" / B.W. Ctapocenbckun .— M. : KOpanTt, 2011 .— 463 c.
DemeHkos B. I., lemeHkos 1. B.

2 Hauana anekTpoHHbIX MeTOA0B saepHon usmkn: YuebHoe nocobmne.— CI16.: N3gatenbcTBO
«JTlaHby, 2016. — 384 c.:
3 CnpaBo4YHMK MO cpegHeMy ceMencTBy MUKpoKoHTponnepos PICmicro, - Cant

http://www.microchip.ru

OpHokpucTtanbHble 8-paspsigHble FLASH CMOS  mukpokoHTponsiepbl komnaduu  Microchip
Technology Incorporated PIC16F8xx, - Cant http://www.microchip.ru

Meneuwko E. A. BeicTpogencTByoLas nMnynbcHasa anekTpoHuka,- bBK 32.973 M.:
5 SU3MATIIUNT, 2007. — 320 c.
http://knigikachay.ru/bystrodeystvuyuschaya-impul-snaya-elektronika/

0) gononHuTenbHasa NuTepaTypa:

Ne n/n McToYHnK

LintoBnu A. 1. AgepHas anekTpoHuka: y4yebHoe nocobue ansi By3oB. - M.: QHeproatomumaaar,

6
1984. — 408 c. vn.

7 Menewko E. A. MameputenbHble reHepaTopbl B saepHoi anekTpoHuke / E.A. Menewko, A.A.
MutuH .— M. : Atommnspat, 1981 .— 255 c.

8 KoBanbckui, E. AnepHasa anektpoHuka / E. KoBanbckuin ; nep. ¢ aHrn. nog pea. W.B. WtpaHuxa
.— M. : Atomuzgat, 1972 .— 358 c.




Bacunagse C. I. beicTpoaeiicTBytowas sigepHast anektpoHuka / C. I'. bacunagse .— M. :
OHepromsgat, 1982 .— 160 c.

WmnaT, XaHc-Ynbpux. IamepuTenbHasi anekTpoHuka B sgepHon counsmke / X. LWmunar ; nep. ¢
Hemeukoro KO.A. CemeHoBa .— M. : Mwup, 1989 .— 189,[1] c.

Lincdpposas anekTpoHuka : NpakTuiyeckoe pyKoBOACTBO : [ANg cTya. us. dpak. Hepaanodus.
npocuns u ctyq. pak. KomnbtoTep. Hayk cneumansHocTen: 010400 - dusuka, 071900 - NHdop-
MaLMOHHbIE CUCTEMbI U TexHonoruun] / BopoHex. roc. yH-T ; cocT.: B.W. 3axapos, KO.I1. CoutHeB
.— Boponex : ML Bry, 2011 .— 50 c.

10

11

B) MH(pOpPMaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypcbl (oduumanbHble pecypebl UHTEPHET)*:
Ne n/n Pecypc

12 www.lib.vsu.ru — 3HB BI'Y.

13 http://e.lanbook.com
https://edu.vsu.ru — 3nNeKkTpoHHbIN yHUBepcuteT BI'Y

16. MepeyveHb y4e6GHO-MeTOANYECKOrO obecneyeHUs Ansi CaMOCToATeNIbHOW paboThl

Ne n/n McToYvHnK
MeToguyeckne pekoMeHgauum no opraHn3auum camocTosTeNbHOM paboThl CTYOEHTOB
1 HanpaeneHusa 14.04.02. ApepHble husnka n TexHonoruu, - Baxtens B.M., Tutosa J1.B. — BI'Y.
2018. - 17 c.

17. OO6pasoBaTtenbHble TEXHONOrMWU, UCNONib3yeMble MNpu peanusauum y4ebHOM
OUCLUMNMNHBLI, BKNOYass [AUCTaHUUOHHble oOpa3oBaTtenbHble TexHonoruu (OOT),
3neKTpoHHoe oby4yeHue (J0), cMelwaHHOe OOy4YeHue):

Mpn  npoBegeHWM  3aHATUM N0 AMCUMNIMHE  UCMONb3YTCA  criegyolime
obpa3soBaTenbHble TEXHONOMUN:

— aKTMBHbIE N NHTEPAKTMBHbIE (POPMbI MPOBEAEHMUS 3AHATUN;

— KOMMbIOTEPHbIE TEXHOSOMMN NMPU NPOBEAEHNMN 3AHATUN:

— Mnpe3eHTauuoHHble MaTepuarnbl M TEeXHOMoOrmM npu OO6bACHEHMM MaTepuana Ha
NEKUNOHHBIX N NPaKTUYECKNX 3aHATUSX;

- cneynanm3anpoBaHHoe obopyaoBaHue npu NposBeaeHnn nabopaTopHbIX paboT;

— pas3bop KOHKPETHbIX CUTyauun Mpu MOCTaHOBKE Uuenen un 3agad Kk paspaboTke
npyKnagHblX nporpammMm, npu Bblibope nporpammMHOro obecneyeHnss No  YCTAHOBMEHHbIM
KpuTepuam, npu paspaboTke nporpaMmm nNo NpefyCMOTPEHHbIM anropytMamM 1 Metogam

Onsa camoctoatensHon pabotbl mcnonbdyetca OBC YHuBepcutetckas 6GubnmnoTeka
online - www.lib.vsu.ru - 3HB BIY. [llporpammHoe ob6ecneyeHne, nNpPUMEHAEMOE MNpu
peanusauun aucumnnuHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

AnctaHunoHHbIe obpasoBaTenbHble  TEXHOMOrMK (8oT) NPUMEHSOTCSA c
ncnonb3oBaHneM obpasoBaTenbHOro noprana «ONeKTPOoHHbIN YyHMBepcuTeT BIY».

18. MaTepuanbHO-TeXHU4YeCcKoe obecneyeHme AUCUUNIUHbI:

CneuvanusmpoBaHHas mebenb, y4ebHbIn cTeHg Ans
N3y4YeHUsi OCHOB NPOrpaMMMpPOBaHUS LINGPOBbIX
MpOLLECCOPOB, YYEOHIN CTEHA, ANS U3ydYeHUs
MOOENUPOBaHUS SKCNEPUMEHTAarNbHbIX CUFHAMNoOB U UX
00paboTkM B peanbHOM MacluTabe BpeEMEHM C

Y4yebHasa ayautopusi 4ns NpOBEAEHUSA 3aHATUN MOMOLLIBK0 MUKPOKOHTPOSIIEPOB, YYEOHLIN CTEHA Ans
CEMMHAPCKOro Tuna, TEKYLLIEro KOHTPOrs U MogenupoBaHus LmdgpoBor 06paboTku curHamnos B
NPOMEXYTOYHOWN aTTecTaumm N3MepPUTENBHBIX CUCTEMAX PUBNHECKOTO IKCTIEPUMEHTA,
r.BopoHex, nnowanb YHmuBepcuteTckasa, 4.1, nom.l, y4eOHBIN CTeHA AN U3y4eHUss aBTomMaTm3aumm

ayn. 50601 n3mepeHnii ¢ nomoLllblo 3BM n nporpammHo-

ynpaensiemMbiX MOAYMbHbIX CUCTEM, YY4EOHbIV CTEHA ANS
n3y4eHuns UmndpoBON pernctTpauusi CodbbITun, M3MepeHns
aMNUTYOHbIX U BPEMEHHBIX pacrnpegeneHun,
nHTepdercoB nepegayn gaHHbix B IBM, y4ebHbIv
CTeHJ Ansi M3y4eHns1 OCHOB KOMMbIOTEPHOM




ToMorpadmm, y4eOHbI CTeHA, AN U3Yy4YEHUSI MHOIO-
napamMmeTpuyecKuX 1 KOPPENSILLMOHHBIX N3MEPEHUI B
snepHor pmsuke Ha 6ase MK. PC IBM

MomelleHre onsa xpaHeHust 1 NpodUNakTUYECKOro
obcnyxumBaHusa y4ebHoro obopyaoBaHns
r.BopoHex, nnowanb YHuBepcuteTckas, 4.1, nom.,
aya. 31

HoyTt6yk 15,6" DNS (0164925), npoektop EPSON EB-
X11, T6yk ASUS VIVOBOOK X507-EJ057, npoekTop
BenQ MP515 ST, nepeHOCHOW 3KpaH Ha LuTaTuee
SceenMedia Apllo-T

Microsoft Windows 7, Windows 10 gorosop 3010-
15/207-19 ot 30.04.2019

LibreOffice (6ecnnatHoe n/unun ceobogHoe MO
(nvuensns: https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe u/vnu csoboaHoe N0
(nuuenswns: https://get.adobe.com/ru/reader/
legal/licenses)

AyouTopust Ansi CaMOCTOSATENbHON paboThl.
r. BopoHex, nnowanb YHuBepcutetckas, a.1, nom.l,
aya. 5071

CneuvanusmpoBaHHas mebenb, koMmnbloTepbl Pentium-
I, 1 (10 wT.), 06 bEANHEHHBbIE B NOKArbHYO CETb C
BO3MOXHOCTbIO MOAKNKYEHUS K CeTU «NHTEPHET».

19. OueHo4HbIe cpeancTtBa Ansa nposegeHusA TeKyu.leﬁ n ﬂpOMe)KyTO‘-IHOﬁ aTtrecTtauum

MopsAoK OLeHKM OCBOEHMS! 0byYarowmmMmcs y4ebHoro maTepuana onpeaenseTcs
cofepxaHueM criefyoLmx pasgenos QUCLMNNNHGI:

HaumeHoBaHune NugmkaTtop(bl)
r'|\}|g1 pasaena AUCLMMIUHBI Koncll;?;)eH [OCTUKEHUST OLeHOYHbIE CpeacTBa
(moayns) 4 KOMMNeTeHLUN
1. Tembl 1-9 MK-5 HEES CobecenoBaHue, KOHTpoOnbHas paboTa

MpomexyToyHas aTTecTauums
dopMa KOHTPONS - 9K3aMeH

Mynkt 20.2.1
Bonpocel k ak3ameHy

20 TunoBble oOUEHOYHble cpeAcTBa U MeTOAMYECKUEe MaTepuanbl, onpegensrowime

npoueaypbl OLeHUBaHUSA

20.1 TeKywuin KOHTPOJIb YCNEBaeMOCTH

KoHTponb ycneBaemocTy No AUCUMMNIIMHE OCYLLECTBNSETCS C NMOMOLLbIO CreayoLMX OLEHOYHbIX

CpencTs:
[MpaKTMKOOPUEHTUPOBAHHLIE 3a4aHNs/dOMaLLHME 3adaHns], KOHTPONbHbIE paboTbl, TECTOBbLIE
3agaHus
YpoBeHb
Kputepumn oueHnBaHnsa KoMneTeHLumm cdhopmmpoBaH LLikana oueHokK
HOCTU
KOMMeTeHUun
CTygeHT oTBeYaeT Ha 2 Bonpoca v JOMNONHUTENbHbIE BONPOCHI [NosbiweHHbI Omnu4Ho
yPOBEHb
CTygeHT oTBevyaeT Ha 2 BOMpOCa, WUMEKTCA HETOYHOCTW, HeT basosnbiii Xopowo
OTBETOB Ha AOMOHUTENbHbBIE BONPOCHI YpO8eHb
CtyoeHT oTBe4yaeT Ha 1 BOMPOC, WMEKTCH HETOYHOCTH, [Topoeosbiti Y0oenemeopu-
OTBEYAET Ha AOMOJTHUTENbHbIE BONPOCHI ypO8eHb meJibHO
CTyOeHT He OTBEYAET HM Ha BOMPOCHI HM HA OOMNOMHUTENbHbIE - Heydoenemeopu-
BOMNPOCHI meJibHO

MepeyeHb NpakTUYECKUX 3a4aHUMN




1.[leTekTop anemeHTapHbIX YaCcTUL, Kak MICTOYHUK 3NIEKTPUYECKOro curHana.
2.Ycunutenu B AeTEKTOpax aNieMeHTapHbIX YacTul.

3.®opmupoBaHmne curHana c getekropa.

4 MeTopq coBnageHUn n aHTMCoOBNaaeHUN.

5.BpeMeHHble n3MepeHus.

6. AMNNUTYOHbIE pacnpeneneHuns.

7.lNpeobpasoBaHne amnnnMTyga-Koga.

MNMepeyeHb 3agaHNM ANA KOHTPOSILHON PaboThbI

1. LUyMbl amMnnNUTYAQHOIo CNEKTPOMETPUYECKOro TpakTa n 6opbba ¢ HUMN.

2. HenvHenHble meToab! BblAENEHMS N 0TOoOpa AETEKTOPHbIX CUTHAMOB.

3.HennHenHble MeToabl U ANEKTPOHHbIE CpeacTBa UX peanuaaumm npy aMmnamTygHoOM aHanuae
4. MeToapbl coBnageHnin n aHTUCOBNAAEHUN, N 3NEKTPOHHbIE CpeacTBa Ux obecneyeHus.
5. MeToabl 1 TEXHUKa U3MEPEHUS MHTEHCUBHOCTU MU3MyYEeHUS.

6. AMNNUTYOHbIN aHanu3: OCHOBHbIE NapameTpbl 1 6a30Bble 3NEKTPOHHbLIE CPeACTBA.
1.7 ba3oBble HanpaBneHnsi BO BPEMEHHOM aHanmn3e 1 ero 3f1IEKTPOHHbIE CPeaCTBa.

1.8 PasButune 6a30BbIX HanpaBneHUn CNekTPOMEeTPUN SAePHbIX N3NYYEHUN.

1.9 [lonroBpeMeHHble U NPeLM3NOHHbIE N3MEPEHUS, METOAbI N TEXHUKA UX 0becneveHms.

TecTOoBbIe 3agaHusA

1. [leTeKkTop 3neMeHTapHbIX YacTUL, Kak MICTOYHMK 3MEKTPUYECKOro curHana.
a) NCTo4YHMK Toka
b) MNcTouHnk HanpspkeHns
c) WNcTo4Huk ¢ BHyTpeHHMM conpoTtuBnieHnem 10 — 100 kOm
d) NcTtouHmk poToHOB
2. OKBMBaneHTHas cxema geTekrtopa
a) Llenb nocTtosAHHOro ToKa
b) MHTerpupytowasn uenoyka
c) AuddepeHumpyrouias Lenoyka
d) KombuHupoBaHHas nHTerpupyowas - auddepeHumpyroLlias Lenoyka
3. YcnoBusa nepefadv MMNynbCHOrO CUrHana curHana C JeTeKkTopa Ha pacCcTosiHue npu
nomoLym kabens
a) CornacoBaHue C BOSIHOBbIM CONPOTUBIIEHMEM Kabens
b) MNpeaBaputenbHoe ycuneHme curHana
C) YcuneHue n cornacoBaHue
d) MNpsamaa nepenaya c geTekropa
4. CornacoBaHue geTektopa ¢ BXOAHbIM CONPOTMBIIEHMEM NpeayCcunuTens
a) BxogHoe conpoTmBneHune ycunutens Bceraa bonblwe RH geTektopa
b) BxogHoe conpoTuBneHue ycunutensa Bcerga MeHblue RH getektopa
c) BxogHoe conpoTuBReHMe ycunuTens 3aBUCUT OT Tuna yCUnuTens: Toka unu
HanpsXeHns
d) BxogHoe conpoTuBreHNe yeunutens MoxeT 6biTb NitobbiM
5. OCHOBHbIE TUMbI yCUNUTENEN, NCNONb3yeMbIX NpU paboTe ¢ geTekTopamm
a) Ycunurtenu Toka
b) Ycunutenn HanpsixkeHus



C) 3apsagoyyBCTBUTESbHBIE YCUITUTENN
d) Twn ycunutens onpegensieTcs ycnoBuammn paboTbl AeTEKTOpa U TUNOM AeTekTopa
6. PaboTta ycunutenen B ycnosusax 60nbLUMX 3arpy3oKk AeTekTopa Ha nyyke
a) Heobxoammo nNpuHATE Mepbl N0 POPMUPOBAHUIO AaHANOrOBOr0 cuUrHana ¢ Lenbto
yKopadmBaHua cnaga (Xxsocrta)
b) Heobxogum ycunutens C WWMPOKOW NOSIOCON NPONYyCKaHUA
c) Heobxoamm ycunutens NOCTOSIHHOIO TOKa
d) Jlyyqwe pabotaTb 6€3 ycunurens
7. TpenmyLLecTBO TOKOBOrO yCUNMTENS
a) Manoe BxogHOe COMpOTUBNEHNE
b) Bbicokast 4yBCTBUTENBHOCTL
c) Xopollee OTHOLLeHWe curHasn/wym
d) Bbicokas NMHEMHOCTb Nepefayun curHana
8. HaBogku B 3n1eKTPOHHbIX CXeMax
a) HaBogkn Ha 9neKkTpoHHble CxeMbl OBYCroBMeHbl HErPAMOTHbLIM 3a3eMfeHNEM W
HanM4YneM NCTOYHNKOB 3SIEKTPOMArHUTHOIO U3nyyYeHns
b) HaBogku obycnosneHbl camuMm OeTEKTOPOM
C) HaBogku cBsi3aHbl C NAIOXMM corfiacoBaHnem kabenen
d) Haeogkm o6ycrnoBneHbl HECOrNacoBaHHOW NOSIOCOMN NPOMNYCKaHUSA yCUnuTens
9. Wymbl ycunutenen, NpONCXOXOeHWe LLYyMOB
a) VICTOYHMKOM LUYMOB B YCUIUTENSAX ABMSIOTCA KOMMOHEHTbl CXeMbl (Pe3ncTopbl,
€MKOCTU, TPaH3UCTOPbI)
b) Lymbl 06ycnoBneHbl HanMuMemM napasmnTHbIX 0OpaTHbLIX CBA3EN
c) Lymbl cBSI3aHbI C NIIOXMM 3a3eMiieHneM
d) Wymbl 0BycnoBneHbl NIOXMM SKpaHUPOBaHUEM
10.Cnocobbl 60pbObI C LWyMamMn B yCUNUTENAX
a) Beibop onTmanbHOM NOMOCHI NPONYCKaHUA B COOTBETCTBMM C (DOPMOWN CurHana c
aeTekTopa
b) MHuTerpupoBaHue curHana
C) VIameHeHne HanpskeHUs NUTaHUs yCunuTens
d) OkpaHuposaHue
11.dopmMMpoBaHME NOMMYECKMUX CUTHANOB C AETEKTOPOB
a) Jlormyecknin curHan copmMumpyeTcsi C MOMOLLBbIO OrpaHMyuTENEen amnnmMTyabl Ha
anoaax
b) Jlornyecknin curHan popmMmpyeTcst Ha NMUHUAX 3a4EPXKKN
c) Jlornmyecknin curHan popmMmpyeTcsi C MOMOLLbIO MOPOroBbIX CXEM — UHTErpanbHbIX
ANCKPUMUHATOPOB
d) Jlornyeckunin curHan doopMmmpyeTcs ¢ NOMOLLbIO AN depeHLMPYIOLLEN LLEMOYKN
12.CxeMbl TOYHOM BPEMEHHOM NMPUBA3KN K MOMEHTY MPOXOXAEHUS YacTULbl Yepes3 AeTEeKTop
a) Cxembl ¢ oMKCUMPOBaHHLIM MOPOroM Mo nepeaHeMy PpPoHTY
b) C nomolubto anddepeHunpoBaHns
c) C nomMoLLbl NHTErPUPOBaHUS
d) ®opmmpoBartenu co cnegsaLmm noporom
13.MeToabl coBnageHun, aHTUCOBMNALEHUI, UCNOSb3yeMble B hn3nyeckon annapartype
a) MeTop coBnageHnsa BO BpeMEHMU NTIOMMYECKMX CUTHArNoB C OETEKTOPOB C NMOMOLLbHO
3aepPXXKN CUrHanoB OTHOCUTENbHO ApYr Apyra
b) Opranusaumss coBnageHun C NOMOLLLI MocnegoBaTeNbHbIX  PE3NCTOPOB,
ynpaBnsieMblX TakTOBbIM reHepaTopoM
c) OpraHusaums coBnageHun ¢ NnoMoLbo ocumnnorpada
14.13mepeHne amnnmTyabl UMNYSIbCHBIX CUrHANOB
a) llyTem MHTErpupoBaHnA Ha UHTETPUPYIOLLIEN LeNOYKe N U3MEPEHUS BONIbTMETPOM
b) MyTtem npeobpasoBaHma amnanTyAbl UMMYNbCHOMO CUrHanNa B 3apsig Ha eMKOCTH,
a 3aTeM B ANNTENbHOCTb NPSAMOYroSIbHOro CUrHana npu paspsge eMKoCTr



c) C nomoLblo MHTErpanbHOro ANCKpUMnHaTopa
d) C nomowbto gnddepeHumnanbHOro AMcKpuMmHaTopa
15.M3mepeHne KOpOTKMX BPEMEHHbIX MHTEPBAoB
a) MeTog npAMOro kKognpoBaHus CTapT - CTon
b) Metoa npeobpasoBaHMs KOPOTKUX BPEMEHHBLIX MHTEPBANOB (~ HC) B AfVHHbIE
(MKc) ¢ nocrneaytoLen oundpoBKOn
c) C nomoLLblo MHTErpupyoLero yeunurens
d) C nomoLublo 3apago-4yBCTBUTENBHOMO YCUNUTENS
16.KpemHuneBble poToymHOXMTEeNU. OCHOBHbIE NpenmyLecTBa nepeg ®Y
a) bonbluon KO3PULMEHT yCUneHus
b) Bbicokaa adeKTMBHOCTb, HEYYBCTBUTENBHOCTb K MarHUTHOMY MOS0, HU3KOe
HanpsbkeHne NuTaHus
c) Manble wymsbl
d) PagnaumoHHasa CTOMKOCTb
17.06nactu npumeHeHus ey
a) B cuMHTUNNSAUMOHHON MeToauKe
b) Pernctpauma oguHOYHbIX (OTOHOB
c) Pabota B obnactu pernctpaumm ynbTpadmoneToBoro nanyvyeHus
d) Pabota B 06nacTtu BbICOKMX TemMnepaTtyp
18.06nacTtb NpMMeEHeHNs1 3apsaao-4yBCTBUTENBHOMO YCUNUTENS.
a) nna
b) MasoBble getekTopbl
c) Y
d) SiPM
19.06nacTtb NnpumMeHeHnsa usndeckon annapaTypbl B ctaHgapte NIM
a) MNpeobpasoBaHne aHaNoOrosBom MHopMaLUnn B LMGOPOBON ABOUYHbIN KO,
b) OpraHusaums 6bICTpon NOrMkK Ans oTbopa None3HbIX COObITUN
c) bbictpas obpaboTka undpoBon MHGOPMaUMM B TPUITEPHbLIX CUCTEMAX OTOOpa
nonesHbIX cobbITUI
d) OpraHusaumna ceasn uamndeckon annapatypbl ¢ 9BM
20.06nacTb npuMeHeHnsa uandeckon annapatypbl B ctaHgapte CAMAC
a) Pabota ¢ HAHOCEKYHOHbLIMU JIOrMYECKMMI CUrHanamu (ycunenue, dopmmpoBaHue,
noruka)
b) MNMpeobpasosaHne aHanoroBon MHGoOpMaL M1 B LMGPOBOM ABONYHbINA KO U CBA3b
c OBM
C) YcuneHue curHanosB € getektopa
d) OpraHusaums TpurrepHbix cuctem otbopa nosnesHbiX COObITUIA BbICOKOrO YPOBHS

20.2 NMpomexyTo4yHasa aTrectaums

MpomexyToyHas aTTecTaums No AUCUMUNIMHE OCYLLECTBMSETCH C MOMOLLBIO CeayLnX
OLIEHOYHbIX CPEACTB:

CobecegoBaHune No ak3amMeHaLUWOHHbIM bunetam

YpoBeHb
Kputepumn oueHnBaHnsa KoMmneTeHumm cdopmumpoBaH LLikana oueHokK
HOCTU
KOMMeTeHUun
CTygeHT oTBeYaeT Ha 2 Bonpoca v JOMNonHUTENbHbIE BONPOCHI [osbiweHHbI Omnu4Ho
ypO8EHb
CTygeHT oTBevyaeT Ha 2 BOMpoOca, UMEKTCS HETOYHOCTW, HeT basoenbiti Xopowo
OTBETOB Ha AOMOHUTENbHbBIE BONPOCHI YpO8€eHb




CtyoeHT oTBe4yaeT Ha 1 BOMPOC, WMEKTCS HETOYHOCTH, lNopozosnll Y0oenemeopu-
OTBEYAET Ha AOMOJTHUTENbHbLIE BONPOCHI ypOB8€eHb meJibHO
CTyOeHT He OTBEYAET HM Ha BOMPOCHI HWM HA OOMNOMHUTENbHbIE - Heydoenemesopu-
BOMNPOCH! meJibHO

20.2.1.MNMepeyeHb BONPOCOB K 3K3aMeHY:

LLlyMbI aMnnTyaHoOro CriekKTpoMeTpmnu4eckoro Tpakrta m 6opb6a C HUMW.

NcToYHMKN pagnoakTnBHOIo n3ny4veHna n nx snabl.

HennHenHble MeToabl BblAENEHNS U 0T60pa OETEKTOPHbLIX CUTHAaI10B.

NcToYHmKn PagnoaKkTnMBHOIO U3NydYeHna n X suabl.

D,OJ'IFOBpeMeHHbIe N npeun3noHHble namMmepeHnd, MmeTogbl U TEXHUKa UX obecneyveHus.
ﬂeTeKTOpbl N NX CUrHanbl.

HenvHenHble MeToabl BblAENEHNS U 0T6opa OETEKTOPHbIX CUTHAaI10B.

ﬂ,eTeKTOpbl N NX CUrHanbl.
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Passutne 6a3oBbix Hal'lpaBJ'IeHI/IIZ CreKkTpomMeTpnmn aaepHbIX m3nyquM|71.

=
o

. JInHenHble meToabl O6pa6OTKI/I CUrHanoB OEeTeKTOpOB.

=
=

. basosble HarnpaBlieHnAa BO BpeMeHHOM aHarm3e n ero 3rieKTpoHHble CpencTBa.

=
N

. lcTouHmkn pagnoakTnBHOIo N3ny4veHna n nx Bnabl.

[
w

. HenvHeliHble MeToabl U 3NEKTPOHHbIE CPeaCcTBa UX peanv3aLmn.

-
SN

. lcTouHmkn PagnoaKkTMBHOIO U3NTy4eHna n X suabl.

[
(62}

. AMNNUTYOHbIA aHanM3: OCHOBHbIE NapamMeTpbl U 6a30Bble 3NEKTPOHHbLIE CpeacTBa.

=
(o))

. JInHenHble meToabl 06paboTKM CUrHanoB AETEKTOPOB.

o
\l

. MeTogbl coBnageHun n aHTUCOBNAAEHUI, U ANIEKTPOHHbIE CPeaCcTBa X obecneveHus.

[
oo

. NInHelHble CXeMbl U TEXHMKA NONyYeHUst 1 0TOopa AETEKTOPHbIX CUrHAsOB.

[
o

. MeToabl 1 TexHuka n3mMepeHna MHTEHCUBHOCTU U3NYy4YeHUA.

N
o

. NInHelHbIe cxeMbl U TEXHMKA NONyYeHNst 1 0TOoOpPa AETEKTOPHbIX CUrHAsOB.

N
=

. MeToabl n TexHuka n3mMepeHna NHTEHCUBHOCTU U3NYyHYEHUA.

N
N

. NInHelHble CXeMbl U TEXHMKA NOSyYeHNst 1 0TOopa AETEKTOPHbLIX CUrHANOB

N
w

. MeToabl n TexHuka n3mMepeHna NHTEHCUBHOCTU U3NYy4YEHUA.

N
D

. NInHelHble cXxeMbl U TEXHMKA NONYYeHUst 1 0TOOPa AEeTEKTOPHbIX CUrHArOB.

MpomexyToyHas aTTecTaums NPOBOAUTCS B COOTBETCTBUM C [1ONOXEeHNEM O MPOMEXYTOYHOM
aTTecTauum oby4yaroLLmMxcs No NporpaMmam BbicLLero o6pasoBaHus.
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